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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s) 
Serial No. 
Filed 
For 

Art Unit 
Examiner 



Dieter A RABIN 
To Be Assigned 
Herewith 

DRIVE BEARING ARRANGEMENT OF ROTATING TOOLS 
IN PRINTING MACHINES 

To Be Assigned 
To Be Assigned 



Assistant Commissioner 

for Patents 
Washington, D.C. 20231 
Box Patent Application 

PRELIMINARY AMENDMENT AND 
37 C.F.R. § 1.125 SUBSTITUTE SPECIFICATION STATEMENT 

SIR: 

Please amend the above-identified application before examination, as set forth below. 



IN THE SPECIFICATION AND ABSTRACT : 

In accordance with 37 C.F.R. § 1.121(b)(3), a Substitute Specification (including the 
Abstract, but without claims) accompanies this response. It is respectfully requested that the 
Substitute Specification (including Abstract) be entered to replace the Specification of record. 



IN THE CLAIMS : 

Without prejudice, please cancel original claims 1 to 3 and substitute/annexed claims 1 to 
3, and please add new claims 4 to 6 as follows: 



4. (New) A drive bearing for printing machines for coupling a rotating tool to a drive shaft of a 

servomotor, the drive bearing comprising: 

an element located at an interface between the tool and the drive shaft on a tool axis, 
the element having an axially projecting coupling cone that engages a counter recess of 

the drive shaft, the cone is releasably held in the recess by frictional engagement, 
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wherein an angular positicin of the" element is adjustable, and wherein the element is 
centered and configured to be secured to prevent rotation. 

5. (New) The drive bearing according to claim 4 further comprising: 

an undercut on an inner bore of the coupling cone of the element; and 
a tensioning rod having a spreading head, the rod configured to extend through the drive 
shaft of the servomotor so that the cone frictionally engages the counter recess in the. drive shaft 
in that for a releasable holding of the coupling cone latter is provided with. 

6. (New) The drive bearing according to claim 5, wherein the drive shaft further comprises 
channels for delivering a pressurized medium to detach the cone, released from the tightening 
rod, from the counter recess in the drive shaft. 

Remarks 

This Preliminary Amendment cancels without prejudice original claims 1 to 3 and 
substitute/annexed claims 1 to 3 in the underlying PCT Application No. PCT/CH00/00373, and 
adds without prejudice new claims 4 to 6. The new claims conform the claims to U.S. Patent and 
Trademark Office rules and do not add new matter to the application. 

In accordance with 37 C.F.R. § 1.121(b)(3), the Substitute Specification 
(including the Abstract, but without the claims) contains no new matter. The amendments 
reflected in the Substitute Specification (including Abstract) are to conform the Specification and 
Abstract to U.S. Patent and Trademark Office rules or to correct informalities. As required by 37 
C.F.R. § 1.121(b)(3)(iii) and § 1.125(b)(2), a Marked Up Version Of The Substitute Specification 
comparing the Specification of record and the Substitute Specification also accompanies this 
Preliminary Amendment. Approval and entry of the Substitute Specification (including Abstract) 
are respectfully requested. 

The underlying PCT Application No. PCT/CH00/00373 includes an International 
Search Report, dated October 13, 2000, and an International Preliminary Examination Report, 
dated October 16, 2001, copies of which are submitted herewith. 
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Applicant asserts that the subject matter of the present application is new, non- 
obvious, and useful. Prompt consideration and allowance of the application are respectfully 
requested. 

Respectfully Submitted, 




One Broadway 
New York, NY 10004 
(212) 425-7200 (Telephone) 
(212) 425-5288 (Facsimile) 



NY01 438023vl 
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Background of the Invention 

The present invention relates to a drive bearing 
arrangement of rotating tools in printing machines, 
particularly label printing machines. Specifically, the 
arrangement of rotating tools at the drive shafts of such 
machines, for example, the drive shaft of a servomotor. 

It has been found to be advantageous in printing 

machines particularly label printing machines to 

allocate separate drives by means of a servo motor to the 
separate units of a printing machine such as the printing 
cylinder, embossing cylinder, or punching cylinder. This 
replaces the central drive and gear wheels (or chains or 
toothed belts) . 

Such a set-up is beneficial in that the individual 
components of each printing unit can be exchanged 
relatively quickly and easily. This allows the machine 
to be used in a more optimal fashion. 

With regard to label printing machines, the highest 
demands are made on the precise position of each tool. 
Moreover, the simple and fast exchanging potential poses 
high demands on the interface of the change functions, 
namely the drive bearing arrangement between one end of 
the tools and the drive shaft of the stationary mounted 
servomotor . 

Summary of the Invention 

The object of the present invention is to provide a 
drive bearing arrangement between a rotating tool and a 
drive shaft which, in consideration of a tool changes, 
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can be disconnected relatively quickly and improve the 
precision of the bearing in comparison with conventional 
solutions . 

This object is solved by providing a drive bearing 
for printing machines for coupling a rotating tool to a 
drive shaft of a servomotor. The drive bearing includes 
an element located at an interface between the tool and 
the drive shaft on a tool axis. The element has an 
axial ly projecting coupling cone that engages a counter 
recess of the drive shaft. The cone is releasably held in 
the recess by frictional engagement. The angular 
position of the element is adjustable, and the element is 
centered and configured to be secured to prevent 
rotation . 

Due to the design of the drive bearing arrangement 
in accordance with the present invention, a geometrically 
optimal coupling between the tool and the drive for the 
rotating printing tools are provided that can be 
disconnected quickly and easily. 

The invention will be explained below with reference 
to the embodiments illustrated in the drawing somewhat 
more in detail. 

Brief Description of the Drawings 

Fig. 1 schematically illustrates a printing machine 
with a plurality of printing units and additional parts ; 

Fig. 2 illustrates a drive bearing of the printing " 
machine shown in Fig. 1 in accordance with the invention; 
and 

Fig. 3 an embodiment of a coupling cone of the 
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printing machine shown in Fig. 1. 

Detailed Description of the Invention 

Fig. 1 illustrates a modern printing machine of 
which the parts and printing units are electronically 
controlled through respective servomotors. The printing 
machine includes a web reeling off unit 1, a conditioning 
unit 2, which may include a screen printing device 3, a 
printing device 4, a plurality of further printing units 
5 - 9, a flex printing device 10 with a drying device 11, 
a supply part 12, a processing part 13 with punching 
device 14, reeling unit 15 and cutting unit 16, as well 
as a reeling unlit 7 as storage part. The individual 
units are activated depending on the task at hand. 

The rotating tools can be quickly exchanged in order 
to be available for new tasks. 

Fig. 2 illustrates how a rotating tool 18 is 
releasably but firmly coupled via an element 19 having an 
axial projecting connecting cone 2 0 to the drive shaft 21 
of a servomotor 22 (illustrated schematically) . The 
other end of the tool 18 is held in a known manner in a 
bearing, e.g., a needle bearing located in a detachable 
flange of a frame (not shown) . Motor 22 is also mounted 
to a flange 23 of the base frame of the unit. 

The servomotor 22 serves as drive for one of a 
variety of cylinders or other devices in the printing 
machine. For example, servomotor 22 can drive a form 
cylinder, a counter pressure cylinder, a coloring 
apparatus, or any additional similar device. 

The tools (form cylinder, counter pressure cylinder, 
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coloring apparatus) first extend or pivot away from the 
frame flanges (not illustrated) . Each tool is provided 
with connecting cone 20 and is inserted into cone shaped 
recesses 24 of drive shafts 21 and precisely centered 
therein. In order to have the tool sitting with the 
correct angular position on drive shaft 21, a pin 25 is 
employed to anchor the coupling cone 20. The pin 25 also 
safeguards against unwanted rotation with respect to 
recess 24. The coupling occurs by frictional engagement 
between the surfaces of cone 2 0 and cone shaped recess 24 
in that coupling cone 20 is tightened by means of a 
tightening rod 26 (26') against the drive shaft 21 (for 
example, by a tightening through a threaded drive) . 

Tightening rod 26 (26') (see Fig. 2) engages thereto 
a central undercut bore 2 7 of the cone 2 0 where a 
spreading head is located which can be extended to such 
an extent that the cone 2 0 is tightened and a optimal 
drive connection is provided. In order to release the 
drive connection or the drive bearing, it is only 
necessary to release the tightening rod 2 6 (with 
spreading head 28) . 

In order to quickly release the cone coupling, a 
pressurized medium such as air is passed through channels 
29 . 

Fig. 3 of the drawing illustrates a variant of 
element 19' with coupling cone 20' and undercut, central 
bore 27'. This element 19' is suitable for an axial 
screwing onto a tool by means of several screws (Screw 
holes 30) . 
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Abstract 

A drive bearing for printing machines for coupling a 
rotating tool to a drive shaft of a servomotor. The drive 
bearing including an element located at an interface 
between the tool and the drive shaft on a tool axis. The 
element has an axially projecting coupling cone that 
engages a counter recess of the drive shaft . The cone is 
releasably held in the recess by frictional engagement. 
The angular position of the element is adjustable, and 
the element is centered and configured to be secured to 
prevent rotation. 
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[DRIVE BEARING ARRANGEMENT OF 
ROTATING TOOLS IN PRINTING MACHINES 

Background of the Invention] Drive bearing arran gement of 
rotating tools in printing machines 

The present invention relates to a drive bearing 
arrangement of rotating tools in printing machines, 
[particularly] specifically label printing machines [ . 
Specifically, the arrangement of rotating tools at the 
drive shafts of such machines, for example] , at the drive 
shaft , e.g. , the drive shaft of a servomotor. 

[It has been found to be advantageous] The present 

development in printing machines [ particularly]^ 

specifically label printing machines [ to allocate 

separate drives by means of a servo motor to the separate 
units of] , goes to no longer to drive t he rotating tools 
of the various printing units through a [printing machine 
such as the printing cylinder, embossing cylinder, or 
punching cylinder. This replaces the] central drive and 
gear wheels [ (or chains or toothed belts) . 1 , chains or 
toothed belts, but to rather allocate to each separate 
tool such as e.g. printing cyl inder, counter pressure 
cylinder, embossing and punchi ng cylinder a_own drive by 
means of a servo motor. 



[Such a set-up is beneficial in that] This leads to a 
printing mach ine o f which the individual components of 
3 0 each printing unit can be exchanged [relatively quickly 

and easily. This allows the machine to be used in a more 
optimal fashion.] very fast and in a simple way. Due to 
this a printing ma chine c an be applied optimalJLy^ 
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[the] however , highest demands are made on the precise 
position of each tool [ . Moreover, ] , which especially due 
to the simple and fast exchanging [potential] 
possib ilities poses [high] highest demands on the 
5 interface of the change functions, namely the drive 

bearing arrangement between the one end of the tools and 
the drive shaft of the stationary mounted servomotor. 

[Summary of the Invention 

The object] Obi ect of the present invention [is] has been 
to provide a drive bearing arrangement between a rotating 
tool and a drive shaft ± which [, ] in consideration of a 
[tool changes,] changing of tools can be disconnected 
[relatively quickly and improve] very fast and possibly 
improves the precision of the bearing in comparison with 
conventional solutions still more . 

This object is solved [by providing a drive bearing for 
printing machines for coupling a rotating tool to a drive 
shaft of a servomotor. The drive bearing includes an 
element located at an interface between the tool and the 
drive shaft on a tool axis. The element has an axially 
projecting coupling cone that engages a counter recess of 
the drive shaft. The cone is releasably held in the 
recess by frictional engagement. The angular position of 
the element is adjustable, and the element is centered 
and configured to be secured to prevent rotation.] at a 
drive bearing arrangement if the kind defined above in 
accordance with the invention by the features of the 
3 0 characterising portion of claim 1. Specific em bodiments 

of the subject of the invention are defined in the 
independent claims. 

Due to the design of the drive bearing arrangement in 
35 accordance with the present invention [,] a geometrically 
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optimal coupling between the tool and the drive for the 
rotating printing tools are provided [that] which can be 
disconnected [quickly] fast and easil y, which a llows a 
fast e xchan ging of tools . 

The invention will be explained below with reference to 
the embodiments illustrated in the drawing somewhat more 
in detail. There is illustrated in: [Brief Description of 
the Drawings] 

[Fig. 1 1 Fig . 1 purely schematically [illustrates] a 

printing machine with a plurality of 
printing units and additional parts, - 

Fig. 2 [illustrates] a drive bearing [of the printing 

machine shown in Fig. 1] in accordance with the 
invention [; and] . and 

[Fig. 3 an embodiment of a coupling cone of the printing 
machine shown in Fig. 1.] Fig . 3 a varia nt of the 

coupling cone. 

[Detailed Description of the Invention] In th e figure Fig. 
1 illustrates a modern printing machine of which the 
parts and printing units are driven electronically 
controlled through respective own servomotors. The 
printing machine includes a web reeling off unit 1, a 
conditioning unit 2, [which may include] e.g. a screen 
printing device 3, a printing device 4, a plurality of 
further printing units 5 - 9, a flex printing device 10 
with a drying device 11, a supply part 12, a processing 
part 13 with punching device 14, reeling unit 15 and 
cutting unit 16, as well as a reeling unlit 7 as storage 
partt.]^ The individual units [are activated] get 
enlisted depending [on the task at hand] from th e order 
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to be carri ed out . 

The rotating tools can be [quickly] exchanged fast in 
order to be available for new [tasks] duties . 

Fig. 2 illustrates how a rotating tool 18 is 
[releasablely but 1 releasable but absolutely firmly 
connected or coupled, respectively, via an element 19 
mounted thereto having [an] a axial projecting connecting 
cone 2 0 to the drive shaft 21 of a servomotor 22 
(illustrated schematically) [. The] (the other end of the 
tool 18 is held in a as such known manner in a bearing, 
e.g. [,] a needle bearing which is located in a easily 
detachable not illustrated flange of a frame [ (not shown) . 
Motor 22] ) . Th e motor is also mounted to a flange 23 of 
the base frame of the unit. 

The servomotor 22 serves e.g. as drive for [one of a 
variety of cylinders or other devices in the printing 
machine. For example, servomotor 22 can drive] a form 
cylinder, a counter pressure cylinder [, a coloring 
apparatus, or any additional similar device. 

The] or as drive for a colou ring apparatus . 

After a extending or pivoting away, respec tively, of the 
(not illustrated) frame flanges the tools (form cylinder, 
counter pressure cylinder, [coloring apparatus) first 
extend or pivot away from the frame flanges (not 
illustrated) . Each tool is provided with connecting] 
colouring apparatus) each of which being provide d with 
coupling cone [20 and] is inserted into the cone shaped 
recesses 24 of the drive shafts 21 and precisely 
[centered] centred therein. In order to have the tool 
sitting with the correct angular position on the drive 
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shaft 21[,] a pin 25 is [employed to anchor] foreseen 
which holds the coupling cone 20 [. The pin 25 also 
safeguards against unwanted rotation with respect to 
recess 24 . The coupling occurs by ] in the correct 
position (ads possibly also to safeguard against 
rotating) . Th e coupling proper proceeds by a frictional 
engagement between the surfaces of the cone 2 0 and the 
cone shaped recess 24 in that the coupling cone 2 0 is 
tightened by means of a tightening rod 26 (26') against 
the drive shaft 21 [(for example, ] Jby a tightening at the 
right hand side end, e.g., through a threaded drive) . 

[Tightening] The tightening rod [26 (26')] (see Fig. 2) 
engages thereto a central undercut bore 2 7 of the cone 2 0 
where a spreading head is located which can be extended 
to such an extent that the cone 2 0 is tightened and a 
optimal drive connection is provided. In order to release 
the drive connection or the drive bearing [, ] it is [only] 
merely necessary to release the tightening rod 2 6 (with 
spreading head 28) . 

[In order to quickly release] For a s imple, fast 
releasing of the cone coupling [,] it is possible to use a 
pressurized medium [such as air is passed through] (e.g. 
pressurized a ir) via channels 29. 

Fig. 3 of the drawing illustrates a variant of j| element 
19' with coupling cone 20' and undercut, central bore 
27 ' . 

This element 19' is suitable for an axial screwing onto a 
tool by means of several screws (Screw holes 30) . 
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Abstract 

A drive bearing for printing machines for coupling a 
5 rotating tool to a drive shaft of a servomotor. The drive 

bearing including an element located at an interface 
between the tool and the drive shaft on a tool axis. The 
element has an axially projecting coupling cone that 
engages a counter recess of the drive shaft. The cone is 
10 releasably held in the recess by frictional engagement. 

The angular position of the element is adjustable, and 
the element is centered and configured to be secured to 
prevent rotation.] 
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The present invention relates to a drive bearing 
arrangement of rotating tools in printing machines, 
specifically label printing machines, at the drive shaft, 
e.g., the drive shaft of a servomotor. 

The present development in printing machines, 
specifically label printing machines, goes to no longer 
to drive the rotating tools of the various printing units 
through a central drive and gear wheels, chains or 
toothed belts, but to rather allocate to each separate 
tool such as e.g. printing cylinder, counter pressure 
cylinder, embossing and punching cylinder a own drive by 
means of a servo motor. 

This leads to a printing machine of which the individual 
components of each printing unit can be exchanged very 
fast and in a simple way. Due to this a printing machine 
can be applied optimally. 

Specifically at label printing machines, however, highest 
demands are made on the precise position of each tool, 
which especially due to the simple and fast exchanging 
possibilities poses highest demands on the interface of 
the change functions, namely the drive bearing 
arrangement between the one end of the tools and the 
drive shaft of the stationary mounted servomotor. 

Object of the present invention has been to provide a 
drive bearing arrangement between a rotating tool and a 
drive shaft, which in consideration of a changing of 
tools can be disconnected very fast and possibly improves 
the precision of the bearing in comparison with 
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conventional solutions still more. 

This object is solved at a drive bearing arrangement if 
the kind defined above in accordance with the invention 
by the features of the characterising portion of claim 1. 
Specific embodiments of the subject of the invention are 
defined in the independent claims. 

Due to the design of the drive bearing arrangement in 
accordance with the present invention a geometrically 
optimal coupling between the tool and the drive for the 
rotating printing tools are provided which can be 
disconnected fast and easily, which allows a fast 
exchanging of tools. 

The invention will be explained below with reference to 
the embodiments illustrated in the drawing somewhat more 
in detail. There is illustrated in: 

Fig. 1 purely schematically a printing machine with a 
plurality of printing units and additional 
parts; 

Fig. 2 a drive bearing in accordance with the 

invention, and 

Fig. 3 a variant of the coupling cone. 

In the figure Fig. 1 illustrates a modern printing 
machine of which the parts and printing units are driven 
electronically controlled through respective own 
servomotors. The printing machine includes a web reeling 
off unit 1, a conditioning unit 2, e.g. a screen printing 
device 3, a printing device 4, a plurality of further 
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printing units 5 - 9, a flex printing device 10 with a 
drying device 11, a supply part 12, a processing part 13 
with punching device 14, reeling unit 15 and cutting unit 
16, as well as a reeling unlit 7 as storage part, The 
individual units get enlisted depending from the order to 
be carried out . 

The rotating tools can be exchanged fast in order to be 
available for new duties. 

Fig. 2 illustrates how a rotating tool 18 is releasable 
but absolutely firmly connected or coupled, respectively, 
via an element 19 mounted thereto having a axial 
projecting connecting cone 2 0 to the drive shaft 21 of a 
servomotor 22 (illustrated schematically) (the other end 
of the tool 18 is held in a as such known manner in a 
bearing, e.g. a needle bearing which is located in a 
easily detachable not illustrated flange of a frame) . The 
motor is also mounted to a flange 23 of the base frame of 
the unit . 

The servomotor 22 serves e.g. as drive for a form 
cylinder, a counter pressure cylinder or as drive for a 
colouring apparatus . 

After a extending or pivoting away, respectively, of the 
(not illustrated) frame flanges the tools (form cylinder, 
counter pressure cylinder, colouring apparatus) each of 
which being provided with coupling cone is inserted into 
the cone shaped recesses 24 of the drive shafts 21 and 
precisely centred therein. In order to have the tool 
sitting with the correct angular position on the drive 
shaft 21 a pin 25 is foreseen which holds the coupling 
cone 20 in the correct position (ads possibly also to 
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safeguard against rotating) . The coupling proper proceeds 
by a frictional engagement between the surfaces of the 
cone 2 0 and the cone shaped recess 24 in that the 
coupling cone 20 is tightened by means of a tightening 
5 rod 26 (26') against the drive shaft 21 (by a tightening 

at the right hand side end, e.g., through a threaded 
drive) . 

The tightening rod (see Fig. 2) engages thereto a central 
10 undercut bore 2 7 of the cone 2 0 where a spreading head is 

located which can be extended to such an extent that the 
cone 20 is tightened and a optimal drive connection is 
provided. In order to release the drive connection or the 
drive bearing it is merely necessary to release the 
15 tightening rod 26 (with spreading head 28) . 

For a simple, fast releasing of the cone coupling it is 
possible to use a pressurized medium (e.g., pressurized 
air) via channels 29. 

20 

Fig. 3 of the drawing illustrates a variant of e element 
19' with coupling cone 20' and undercut, central bore 
27 ' . 

25 This element 19' is suitable for an axial screwing onto a 

tool by means of several screws (Screw holes 30) . 
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Patent Claims 

1. Drive bearing of rotating tools in printing machines, 
specifically label printing machines at the drive shaft, 
characterised in that at the interface between tool and 
drive shaft a element in the tool axis is arranged on 
same, which element is provided with a axially projecting 
coupling cone which engages in turn in a corresponding 
recess of the drive shaft and is held therein releasable 
at a predetermined angular position centred and is 
secured against a rotation. 

2. Drive bearing according to claim 1, characterised in 
that for a releasable holding of the coupling cone latter 
is provided with a undercut inner bore into which a 
tensioning rod with a spreading head extending through 
the drive shaft of the motor engages in order to place 
the cone against the corresponding wall of the counter 
recess in the drive shaft . 

3. Drive bearing according to claim 2, characterised in 
that means are foreseen in order to detach the cone 
released from the tightening rod from the seat in the 
drive shaft by means of a pressurised medium, e.g. 
pressurised air. 
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\ (54) Title: DRIVE BEARING ARRANGEMENT OF ROTATING TOOLS IN PRINTING MACHINES 

! (54) Bezeichnung: ANTRIEBSLAGERUNG VON ROTIERENDEN WERKZEUGEN IN DRUCKMASCHINEN 
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(57) Abstract: The inventive drive bearing arrangement of printing tools (18) on drive shafts (21). e.g. drive shafts of servomotors 
^ (22). is based on the use of connecting cones (20) that are mounted on said tools. Said connecting cones provides a drive connection 

that can be released simply and quickly and is resistant to torsion, and ensure that very high standards of precision (shaft alignment, 
^ lateral clearance) are met. 
I 

^ (57) ZusammenCassung: Die Antriebslagerung von Druckwerkzeugen (18) auf Antriebswellen (21), z.B. Antriebswellen von Ser- 
O vomotoren (22), basiert auf der ; Verwendung von an den Werkzeugen angebrachten Verbindungskonussen (20), welche eine leicht 
und schneU lbsbare, verdrehsichere Antriebsverbindung gew&hrleisten. welche die Einhaltung hochster Prazision garanueren (Wel- 
^ lenausrichtung. Seitenabstand).' 
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As a below named inventor, I hereby declare that: 
My residence, post office address and citizenship are as stated below 
adjacent to my name. 

I believe I am the original, first and sole inventor of the subject matter 
which is claimed and for which a patent is sought on the invention entitled DRIVE 
BEARING ARRANGEMENT OF ROTATING TOOLS IN PRINTING 
MACHINES, the specification of which was filed as Internationa] Application No. 
PCT/CH00/00373 on the 6 ,h day of July, 2000. 



I hereby state that I have reviewed and understand the contents of the 
above-identified specification, including the claims, as amended by any amendment 
referred to above. 
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examination of this application in accordance with Title 37, Code of Federal 
Regulations, § 1 .56(a). I hereby claim foreign priority benefits under Title 35, United 
States Code § 1 19 of any foreign application(s) for patent or inventor's certificate or of 
any PCT international applications(s) designating at least one country other than the 
United States of America listed below and have also identified below any foreign 
application(s) for patent or inventor's certificate or any PCT international 
application(s) designating at least one country other than the United States of America 
filed by me on the same subject matter having a filing date before that of the 
application(s) of which priority is claimed: 
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I hereby appoint the following att-orney(s) and/or agents to prosecute 



the above-identified application and transact all business in the Patent and Trademark 

Office connected therewith. 
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